Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 0-277969 

(43)Date of publication of application : 20.10.1998 



(51)Int.CI. 



B25J 5/00 
B25J 13/08 
G05D 1/08 



(21) Application number : 10-032420 

(22) Date of filing : 30,01 .1 998 



(71) Applicant : HONDA MOTOR CO LTD 

(72) Inventor : TAKENAKA TORU 

HASEGAWA TADAAKI 
MATSUMOTO TAKASHI 



(30)Priority 

Priority number : 09 331 76 Priority date : 31 .01.1 997 Priority country : JP 



(54) CONTROL DEVICE OF LEG TYPE MOVING ROBOT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control the actual floor 
reaction by detecting the actual floor reaction to calculate the moment 
around the center point, determining the amount of rotation to correct 
the target position and/or posture so that the position and/or posture 
of the leg part is rotated, and to displace the joint of a robot. 
SOLUTION: A two-foot walking robot 1 is provided with a joint on a leg 
part link 2. A six-axis force sensor 44 is mounted on a foot joint, the 
three- direction components of the force and the moment are 
measured, and presence/ absence of landing of a foot part and the floor 
reaction are detected. An inclination sensor 60 is installed on an upper 
body 24 to detect the inclination and the angular velocity. A rotary 
encoder to detect an amount of the rotation is provided on an electric 
motor for a joint. First and second arithmetic units are provided in a 
control unit 26, and the first arithmetic unit calculates the angular 
displacement command of the joint, and feeds it to a RAM. The second 
arithmetic unit reads the measured value to detect the command from 
the RAM, calculates the control value, and outputs it to the electric 
motor. The floor reaction can be appropriately controlled without 
generating the interference. 
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AM7 4Kittli-ra, Sfcll2©ili«LSIg8 2ttRAM 
7 4*i5^©fg^<!:*IHi3nft:||S>Jffi<fc*Sgi^ffiU, ^ 

mmoDmmiCiif.-m^jimmm^wm o/A^giss 6 

i t^-- T > 7* r SMgB *li«i-r 5 mib* - 5f k: 

[0067] c c-c. C©B^$ffl**jJ:O'0M-C<^ffl-r 

m^8 -2 1426 1^) v^mLfcmmicm^ ) . 
[0 06 8] r^j a, ojk-^ hx^ccfcw^-jjsffj 

^c^«<t s^c 0 , B«aSii^A- - > i )*S:tf ^^'^ - > ^ 

^fc.-t±?c<b©^mT€>««r«ffl-r^„ fflL.. m^yj 

[0 06 9] &I|(C5*, ffiL#-^^ol:J-5o llnWc^'p 
ffl^^«JS:^J^^nJ£¥)35S:#3<bl^5i (n : 1 Sfctt 
2„ OTIHID) . ^IW{Cf^ffl-r.5«S;^%-^JiRLxfcfc© 

[0070] &^m^Mmm!^,t^ci,ctf>ii>?>t)t:fi 

©•=e-y> Kcj;-oT^3g§n, PI— ©S¥J^JS:ti{c^;+ 
aja©ffi;5^^*5-y:«»sji«o*-s. ^(D'picit. 

«8il[|** O ©fig^?:^ < ^- ^ > b 0 -C^i-off 

wma*o/cf^af .siRFraTe - 7 9 6 5 7^r'l,t 
[0 0 7 1 ] i5i«(c, ^ms^mm;^.t^ci<c^^^^^ 

aSii:«l**?f?©fiS^*l^<*-y>h^;0-*sor'3{r» 
[0 07 2 ] ^JKS;^©a«?ffl€r@«I^J^JS:^Iit,>'5, 



13 

[0 07 3] i^. *^*K:Mnfc<fc^CC. B^ZMP (Ze 

no Moment Baint ) J; ^ JC^^^tl-S. gp-^, @ 

Matt/ ^' - > J: o r ^^-r -2. i S:^jcD-^:/j * 
tt:^^{c*&, c:4a*3j5i5®±(D*5,#,{cf^ffl-r-S.*- 

^©,'5;|:gMZMP (Zero Moment Point) <t „ 

a«ZMPit^e)W^^ffll^-2>J»^*>$)^*S, m 10 
[0074] SS¥)*JS;ti(D@S^»4S«#JS^j^JS:^ 

it,^^, mu. ss^«JS;'3iKa^ci3. a^Iatt/^•^ 

[0 0 7 5] C C-C> C(D^BJ©Rgi(coi.^rBi^-r-5 
SIT * 5 i ftfc , «<D:^tl5^»sm3 > 7' 7 -r T > ;^ §IJ 

[007 6] ■e©ppg®*^:^®iii4 0 ic^-rv^Mx-mm 

ISIIW. C(D^-y> b^O(CL/J:^i01Slr*04 3 30 

[0 07 7] S*©|1II5K 0: o r , mi 

SZMP) **D«3C'5l^*iS;'3^-^> h3&5^ib-rS. 
[0 0 7 8 ] air=i>:7-^^'T>x^J»{cj;^ 

[0 0 7 9 ] ^H^m±tr^l3m(OX>L-r>t hX. MM 



10-277969 

14 

[0 08 0] Sfti. H4 3{C^-r!|*iat?». SI1JS¥3&3 

[0 08 1] fei±©J;^tc. £l[3>:7-5-<'r>X$iJp 
[0 08 2] S^oT, ||)!ife©0ii{c#s^g{c*ji,>r 

[0 08 3 ] S/c. ^nfcJ;-,r7^WAa:^fc0^ffi^4 
[ 0 0 8 4 ] 134}*, C©^©ff$?JfC^2.MI^#«iiO 

-J V oy^mmm (it l- -cia 3 ©m ©s^sim s 0 

Ji^T> a4*#ML/-cc©jga©±^w«)S*msi 

[0 08 5] c<Dmm.u^^^j$.^^m^. ^m&m 
ai;'3-r5o s«^§«. mm<o'& 

[0 08 6] ^ommmiWic^x^x^^^m^ti^^ti 

[ 0 0 8 7 ] a 5 K o#-j; h 1 ^^Tit^^tT-r-s i#© 
^s««I/^•^^->©-^aJ;£^•ro cnccs^tsraasz 

MPtil«©J5R®±|lll»*06{C. drW-A • ^1-- 

7{c^-ro c:©^^©»iPfl(cj^(cMMLfc**©S¥ 
*§£^©l¥«BW5fe(CS*L./c«iB¥8 - 2 1 4 

2 6 i#K:¥fiitciii-<e>n-ri,^-5©-e. cn«±©sii^ 
[ 0 0 8 8 ] ia 4 ©siB^KM^ i . c ©sgtta^i^s 

'C^-S OMZMP) ig^S^fiM- ^KJ^ri^cA^i 
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[0 0 8 9 ] ElStC^-rj^^^c^^KStLT, Bg^S 
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cor)0-e»sir (Mgsi 8. 2 0R(L))>«p?.s 

^ 2 2 R { L) ^©Sii[^i?*?:j^pS i b > HI (C^t" 
J:^CcS^H?^|aI?:Xf4(7>iEcD|ti]#. J£¥:fe^|fi]=&Y# 

[0 09 1 ] @«j5RjS;^^3-iBII«, Mfc. -M-BtWciJ* 

[0 0 9 2] -.^x^^m^^r^mcDj^^icm^^htcsm 

[0 09 3] 



[0 09 4] C ^ tC*2?)fcg«SS¥)*S:^7«a,m 

^ (iRfPa^e - 7 9 6 5 7^) (ciBaistiTii-s. 

[0 0 9 5] m4(r)m.micm?>t. c<Dmm\mm^'M 

[0 09 6 ] ad^'-;- h©«^;|:SWfl^J«C^^{b3-&-5>?c 
[ 0 0 9 7 ] i^. W3^#«fa4<"';; h©aS^§>&5fflS:^3 
'e©,^.*^ii?>-ra«zMP<i:-r -sj:5(cL-c*>m 30 



[0 0 98] ^ njf;"-:/ h 1 3!)S^^0i|{*-C*-^r, ^ 

^3 2 *iJ:^'Sfi5fttf*3 4©/c*D^0C cfc o-r^Da 
P*'-;; h±i^<D{m. ■ «#©fSii)W^ca«)«, {JiT©6 

[ 0 0 9 9 ] H 1 ) Bm^mfxti^'t^!^.. 0«ZM 

p) ^>^I'l:^<!:L'?cB«^*tt^fc«^IiIli (bp%, 

^-K2) (gtlZMP) ^^-tst 

L/fc:feeilli$to«Pl@I|g (IP^. «rf*«#) 

*"F3) mn±lmm.1l^'t^:^. 0«ZMP) ^^'is.t 
L//ciSitMlS t> i3 (ills (BP%, X f> ) 

^- K 4 ) m'i^mmwsi^n 

F 5 ) i^i^mmn^ti 

[0100] C©F*3r\ K 4 i*- K 5 tt. S¥© 

«fetifll3 2*SctD^?¥tt^3 43&SB^r^te&:^l^^I©•^^^»T 

:^j*sitt:/ctotpci(cj;',-c^^-r-s>*>©r*)^„ « 

fe^«3 2*iJ:J>'SfiS¥tt*3 4«3?Klf:^rnI©il»i« 
[0101] 4aS)K©l^. -t- F3 i*- K6» 

c©^Bj(cii:^©M^4*L'^ci»©-c. c(Dmk(DBm 
^^zj^^m-r^m2<Dmm(Dmm-c\t^- f i i*- f 

2icM-r^mmtm^n^ciifr^. ^e- f 1 1^- 
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[ 0 1 0 2 ] F 1 ^mm-r?>fc!t><DimMit.. mm. 

(DtE^m (Y#) S*Df)^"^> h^55--C&S„ se-o 
"rKflit,^^ci,=.(Dt?o-cSi.\ 10 

[0 1 0 3 ] mmt^X(o^micu^, Bn%. itm^ 

Mchidx = - KthxQerrx - Kwx (d^errx 
Mchidy = - Kthy^erry - Kwy Cd0erry 

CC-C. Kthx, Kthy, KwxfciOEKwylJ. 

[0105] f^a-r-5«^3>7'^'fT>>^«rf'^^sp 
», m^^mKt)^m&!±m^tf(D^:hix.m^sjj^ 20 

[0106] m4(Dmm!icmi>t. c:©^g«3i#s.^ 

[0107] C(OmmitUt^-j hmfSJ^^r-'l' (it^^ 

e.*®j5i-rs&Mgs^tii*mm-r-5. c:©iijfe©ji5sg{c 
fcwspjf^'-v f- i©<j:^^c iwi*>fcf3©raipafis:*^6 

[0108] c<Dmm<Dmi^-ci:i:m=¥^'?f' ^ ifr^aym 
©S^ii:«W(c3|cj6r*3t. ^ic±{*{ig • ^^isv 

w-^m. ■ ^mLM) i/jib. ^nfbtf^h 1 2ii©Mt5 
(1 OR (L) tii^) <mm^^m% (W) €r»tf}T 

[0109] c©$IMSi^fe=i> (|friBt/cS^ 
2©ffi»^g8 2(C|s|D) mtL^l^Vu-^ 

n © 1 2m<DmiiomL^mmmt^o 50 
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'P©?i«^*JS;'J^-^> FMdmd) il^-?. S5iC 
^-rin<. F©b5^[pi%x«i> :fe«:^[ni=&YWt. 

i^f^n^ z liic i 0 . Jli S¥©airiaT©J*ffl±©.'^, 

•3. feg. :^j*5J:0'*-y>F(*c©Jffi^lRt?Ril$n 
-5fc©iT.2>. Mdmd©XfiS^*Mdmdx, 
YiS^^Mdmdy. Zm^^M.dmdz ttE'^-t^^ 
±ft2 4©MS4{iS (BP-^. *±f*MM-aS±^ffl 
i4) 0err ©XfiS:^^0errx, Y^^*0errv. Cn6 
©B*r5S(:^<i*Cd0errx / dt), Cd^erry / dQilBji 

[0 10 4] Mdmd xteiO^MdrndyK^ 

s;©$iiisiii|{cj: oT^^sn^. 

/ dt) 
/ dt) 

• • -^2 

[0110] C©$|gttB«iB«^3>7'^'CT>Xttif^ 
© 2 •o©^^>&?S£ S # J: ^ <b . • ^^tli 

[ 0 1 1 1 ] 1 ) p^j^'i' h©{4g • ^mvm<Dfc^ 
^ (*-y>hMdmd) tBrn^mmKo-^ti^m. 

{±. @«:^j*Jg:^»4''C^."^,* D ©JI:^J*JS**¥77rSl-t 
FfiS:9-?£W^M«^J*Jg;ti^-^> hlVId md(c 

[ 0 1 1 2 ] ^5fc2 ) §S¥©®itf4;S:W1S-rSfcfe 

[0 1 1 3 ] 1^, ms.-rzt. m-^\m±m^t)^mm. 

[0 1 14] ±fB*H9«<b UrH 1 0 7P- • ^I'-h 

^i^Bj-rSo 1^, ia©2fe^icK^-r-g.Ms*tT5ia4^ 
g©«jj£M3R^^-ro 

[0115] 9ft S 1 OfCfel^TSa^fiJW^fcL. S 1 
{*5 0mst?*.5 

[0116] Ml^-r S 1 6 iC^^-C^^©^t)#to^3 
a. BP-^. 3:J^JW©^f5gto«3a:*>S*^MirL', 
nS<t#»S2 2{Cjtt?i^t(C. ^$n^i#«si 



Cii) 

[01 1 7 ] iic^r s 2 2 icm^. s^^<ommm^ 

mm • mm. ^^rj^w^zup^ir^hmm^n^o 
t^. cc-c \mmi «x. Y. z^KJcfcw^ r(ni*j 

[01 18] i^i,^-r s 2 4 ^CJi^ras#s^J«JS:^ttI 

J;5Ktf^'o mW^^c\t^ a8*3J:yil9K^-rJ:^ lo 

[0119] igi^r s 2 6 ^cji^-c@s^S¥«S;'3* 
^j&So cn«aS«JS;'7r^ieil<Di5iB^-ci6'HfcSCi>£ 

[0120] m^^X S 2 8 {Cjl*5'> msaLfc*B4'fe>1f 
[0121] m^^X S 3 0 {Cjl;!^. a^^'^; h 1 <D^t£ 

mdx. Mdmd y;g:5fc&.So M{*W(C(i. ±f*M«4*^ 
tJ!-p-CM«^l*S:^3^-y> hMdmdx. Mdmdy 

[0122] ^i^r s 3 2 ^C3t^t?ll§s^^S;'3%*l 
[0123] ^i>-r s 3 4 jcjt^. ssipa«ft e» d b V 

*jJ:Df#JEWmft0nx (y) ^m:'&-ri>. CtlU. 30 

[0124] T>Xttf^SiSg|5(Df'P 
tei^rHi licn^-r=fc^(cmis^2 2R (L) <b02 

s¥2 2L (R) i.cm^&^m.m.tii)Hm{^x:\,>i>m 

[0125] CCX'-^^ hJUFn a c tKI|nS¥J5f5S 
;f3©;fjJS^^^-ro -^^^ h juvin a c t »l|nS¥J5K,^ 

[0126] C©mFBl©@S^*S:^W. 0 1 2 K^-r 

•^i' h;l/Ms umr e f »SiB-C^S (^»Cj:f3. @ 
« Z M P « atf i^jasS:^* - ^ > h |nj)j£^5-3!>s o 

[0127] Ctl^^ 1 iCl^-^xm^^^^mKMc^ 
la-rsi. ^1 34c^-rJ;^«:^c^, p^fcfci^-c, so 
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hJUF n r e f WS«mnSmS;^JCD:^7;?&^?:* 
■r. h;UMn r e fitBmmn&W-m^(D^~j>t 
> h^^^^^fo ^i' h^I/Mn r e f ®|nl#<D*31«. 
Mn act iloHsl'Cife.So 

[0128] »iBJ©fcfe, ±wmmifi&&6icmti^^ 
[0129] mmomm^mtmmmw^v^vit. u^-y 

V 1 (D±i^mmmM^mme e r r x. e er r yicm 

U^ct^or. lf«:^ja5S:t;*"^>hMdmd©iSit«l 

«^)^JS:^*- > h ©:;fj^^ 0 r S> 5 , c<DVmic 
nmr^mm^^l^'t-^l^ HMdmd^rHl 4{C^ 

[0130] ^s&*«7c$#sfcis&{c». mm±m&t} 

cfj'C^* (atfzMP) st>o©ii^gKS;':;-t--^>v© 

> h M d m d ©«I©7k¥^^iciitJe 

[0131] aS^^JS^cfi'Q^"^, (B«ZMP) 

X'litSM^m^tj'f:-^^ hMsumref ©7K¥:^|ai 

-ti-a/cisbfctt, a«ZMP^*)f3©||^^S::fj^-pi> 
h©7K^gS^*. Mdmd©?K¥^^{ciiSeS-lfntfA 

[0132] C©^|)f6©J^jl(C*>-Drtt1«-&3>7*9'f 

cfc ^ cc£¥©{4g • mm=S:miE-r^o 

mmiy nsK ? h©*^^4Ss^b$ij®iT-s./tis?>{c, 

@«^]*J5;^j45'Cv* (S«zmp) ^t><0(Dm±i^i^Ji 
h©7K¥:&[o] (X. YfATjt^]) Ji55^^, mm.± 

So 

li* 2 ) SJ£¥©««!!tt^»<s-r 5fc&fc . r-* ^ 
^ > h ©iie*ftt*/h$ < -r-So 

[0133] fHL.. Bfra©3l'9. S*l ) tm^2) 
[0134] J£¥<0^4g • ^©^ftiEtt. C<Dmm<DWy 

1 ) mmm i s¥j*s:^j*'i:^'5Sq i i asu 2 
[0135] 2 ) mmm 1 js¥*s;^*'i:^j^.q 1 ©ffi« 
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[0 13 6] C(D@«^0dbv*WfflH««ftiC^5. 

i&^Js^Q. 1 . W:^JfiQ 1 ' <0^^ V)\'^^f h^l-Q 1 Q 
1' iTSo mWfC. J&fi&*3Q2. J^.-S/SSQg' CD'-^e? 

hJUOZQE' ifSo H 1 6JCQ 1 ' i Q 

2' ^^-To 

[0137] 3 ) 1 m-^. '^m\-m^-fv:-<.^ lo 

Q2' /cWW^ttSlfS. #«)f*oa^§S¥?:ia 1 
[0138] 4 ) ;^(C. a«m 1 J£¥?:Q 1 ' ?:4i'C^ 

Hirf^:^isitt (xfi) ^^^otcaigfte i x. :£e:^r 

(YW) StoDfClilKfte 1 y/clii-|pIK5li:-2>= PI 
il4C. @«»2JSV^@«JS2a¥^Q2' *4i.WCH(r 

®:^r&(*iii (XiWi) s*oOic0iKft0 2x. :t:6:^[Sjw 

(YIA) St>0{<:iBl$Eft9 2y/£Wiate§-a:^„ lelK^ 20 
[0139] £(±cDli«lbf'pfi*s31y^-c;&wntf . ®tl6 

mm u^f:>^t£\,K c(Dj:^^cJi^{c«. mmmm. 
[ 0 1 4 0 ] 1) e d b vfci-f^miiFi. 

[0141] #tt2) »nS¥X««ft/clt^af'PLr 

mmmnBw-mm=^mi$ ^-^ <t . n ^t^s;'? 
'p'ij'!^..ici'^m-ri>mmn&w-0R}xt><D^-'^ > h ©x^ 40 

|0I«{C. ISnS^YM«ft/clt*»{'PLrBSII 

[ 0 1 4 2 ] #tt3 ) mmmmn e d b v . ^^spxii 

[ 0 1 4 3 ] 1 *s J:C?~#tt2 cn6®Simc3S 50 
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[ 0 1 4 4 ] H 1 8 t*a^=i>:7"^'f'T>Xtfif'p^^g|5 

[0 1 4 5 ] mift-rsi, h^j-iB 

:g|iCfcl^rfim^*S:^J*-^> hMdmd(D^ga?rtT 

(Y) ffl«ft^SS|5Kfci,^rmi^cDtB«ft 6> d b vfej: 
O'e nx (y) ^W:mt?>, 

[0146] -.xic, 9i^$nfcsaM«ft{c»-i!i,i-cie 

[0147] mmSiTSi, f- 

11*-y>hMdmddb. > hMd 

mdlx. y. Mdmd2x. ytC^lB^^. 
^-y> hMdmd d btt. (S^iTM) 
0 d b V ^r^fPT 5 C <!: J; r 

[0148] f-Mdmd d b(DV:/^[aJ 

SfefJCD^^J-^Mdmd d b viiaai-rSo I^. ^i' i- 

'^i' h;l'^Ui-rSi, MW?ift^--^> HVIdmd d 
bcDU:&r6jJiS^5'Mdmdd buttOicK^Sn-S, 
*i«ft0dbv*aifPL/-C€>, m^<DU:fo]^^-j(> 
KS^*^&-r €. C i «-r' * ^cl ^t!)^ 6 -CS) 5 , 
[0149] CCr)||]ife(Dffjm-C«ti«^*JS;'3*-^> 
hMdmd©Sfiit:S"|nlRg^3&S0J5:<Dr-, Mdmddb© 
^Sa::/3|SlfiS;^M d m d d b z 0 (C^^5 n-2>„ 
[ 0 1 5 0 ] » 1 > h Md m d 1 «, W 

h-C'ifeSo »lS¥1iiI*"^> hMdmd l(DXfig^> 
^Mdmd 1 x. Y^S^^Mdmd 1 ytni^-T^, m 
2JS^«*-y>HVIdmd2». l|2S¥ffi«fte' 
2x. 0 2y^£S{'p-r^C<bfCj;o-ra^»2STOJg 

S¥««*--><> h M d m d 2 OX)S^*M d m d 2 
X. Yfi5E^*Mdnid2y tffij^-rS. 
[0151] ^J1E«. m«^;?©«J:5{Ctf^, 
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Mcknddbv = Wdbx * Mdndx + Wdby * Mdndy 

Mchidlx = Wlx * (Mdmdx - Wint * Vx * Mdinddbv) 

Mctadly = Mtty « (Mdmdy - Wint * vy * Mdmddbv) 

Mdmd2x = W2x * (Mdmdx - Wint * Vk * Mdmddbv) 

Mdhid2v = W2y * (Mdmdy - Wint * Vy * Mdmddbv) 
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^3 



^4 



[0152] ClC-r, Wdbx. Wdby. Wlx. W 

1 y . W2 X. W2 yisj:mf i n t it^mmm^^m 

■Cab^o Vxit^^ hJl'V(DXfS,^<Dm. V y SJ-^ h ;L' 10 

mn *«i{'^-r s c i jc i u/t^j^s;^* > 
[ 0 1 5 3 ] Sis i:^4(Dmm-!i!km=^n^mm±mK:fj 

[0154] ^tfHfO^aafflm^^Wd b x, Wd b 
y, Wlx. Wly. W2x, W2 y*3j:a'W i n t © 

[0155] mM;^. 1 ) MWfimftiSS^fflaft*^^ 

[0156] ■a:^,^.2 ) Wjaiii«ft*Jj;D«#JE¥M«^* 

Mdnddbv^ -i- Mdmdlx -i- Mdmd2x = Mdmdx 



[0157] c©^, SALm'pm^mtJ:^^mclS.ox 

<i:~©J;5(C. h©V*I^JS^Mdmd 
dbv. SS¥?i^-=e-^> hMdmd 1 . Mdmd2 

-fWOT© J: 5 KRS-rSo 
[0158] c©ttf5i-ri*aS^)«JS;^4>'C\* (a*SZ 

MP) ^t><0 (DM^mmJl'f:-- y > h ©*^:^[SJJjS:9- 

m^^m^tf'e-^ly HM d m d ©TK^^^lSJSS^Jfc 
— S^^-tf-SfcJ&ti:, (BPfe, H5a©a^3>::^^•^'T> 

[0159] 



Mdmddbv*Vy + Mchidly + MdmcCy = Mchidy 



^5 



see 



[0 160] CtliC^S. S;4«:RA-r-Si. ^5 «SS5«305« 7 CC. S;6 {iSlS KS!J^SnS, 

CWdbx * Mdmdx + Wdby * Mdmdv)*Vx + Wlx * (Mdmdx - Wint * Vx * (Wdbx « 
Mctndx + Wcby « Mdmdy)) + W2x * (Mdndx - Wint * Vx * (Wdbx * Mdmdx + 
Wdby * Mdmdy) )= Mdmdx 

• • •S:7 

(Wdbx * Mdmdx + Wdby * Mdmdy) »vy + Wly * (Mdmdy - Wint * Vy * (Wdbx * 
Mdmdx + Wdby * Mdndy)) + W2y * (Mdndy - Wint * Vy * (Wdbx * Mdmdx + 
Wdby * Mdndy)) = Mdmdy 

• • -SiS 

[OienMdmdxiMdmdy m±M.<Dm^m-z> 1 0 > isJ;:ZJ^^ 1 1 ^mf^l^mSrrtlit^l^^ 

■r^>, ^7 ^^amEms^ic^imtc^icit^ 5^9. ^40 



VWnt = 1 
Wlx + W2x =1 
Wly + W2y =1 
«±©l^?arw^9. SCI OisJ:Z^^l 1 

[0162] ^tfB#-e»Mdmd d b v^mMicVxm 

m^^tJ"^- ^ > h ©^*fi3&SM d m d d b V tcgj^^c 



50 



• • -^9 
• • -^10 

• • -^11 

t^!Q:i,i4^?a-eW. e d b V (CJ; o-C^ 1 S¥©f4g*T 

[0 1 6 3] ISIS^C. Mdmd2^a«KL'r^2aT 

»«ft0 2^£g{'Purm2S¥©fta^^iELr^. ^ 
j^:^;*- y > h (Dmmmam d m d 2 {c^'^^-c^jE-r 

m^it. 112 2©J:^{CM)B5SJ#»i©f« 
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[0 16 4] m-^x. iC5, s;6*i§srsj:^{c&s 

[0165] *&tfB#<D^iafflS^^^iSt^^^!|-C*^ll2 
Wi n t€rOK:S^f SCi{Cj:o-r. 02 1 
(DmU<D J; ^ K: . M 0 dbv ^mVfVX^ m±m 10 

[0166] m'^tj: c i ic. a 2 1 ©<£ 5 <<mmri, 

-So 

[0 16 7] m^h'c\.>t£\.^t^ic\mmmm.n 

0 d b V ^aif'^'T?. C i {C J;S||^J5R]E:tj*-y > h *s 
f£^-rS*5. »2S¥<D;&^7i:>i75SJ5RfCStib!5:l='CDt?. 20 

C0 168]oS0« W)Wl|i«ft0db v*sW^Kfi!i< 
-r 5 c i cfc o r ^^-r €. **jS;f3-=& - ^ > hcDi^ 

So 

[0169] tt?fiL{Ccfcot:{i. lsiJWHi«^l*j j;^'#J£¥ 30 
^ li{^-r s c i {c ^ o r B^-r siii^JS;^ * - ^ 

> h <omS.timm±m&t>'i:~- ^ >MVIdmd<fc»3^>;*C 
[0170] l/^^U, COl^^-Cfe. Mdmd*3C©J| 

Mdmd©^t$*sg^/j>^-,-Ctit:f^. -MWfcW 

[0171] ffiSfiga ) i^m^mmvu. mmmmnm 

(D^mmm^^mX») -SWdbx, Wdby ©*g>fj-ffi?r 

itm t L. js: u 6 -t? s . 

[0172] -^^.^4 ) S¥©Sit6tt%itf^^-5fc& 

(c, amSiW-mKti<Dt)iiS.^^M-^^i^>t^t,at. ^©s 
¥©S¥*i«ft ©fc2&©^iafflMi5»^^ifc©ii6>pffii%/jN 2 

-e©j£¥©S¥fi«ft^«i30^Lrfe. -e©s¥©nj£¥ 50 
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fc. -e-©jE¥©a¥«mft©fc*©^ffiffl«*^^©*e 

[0173] -{iM}^.5 ) MJWfimft^JSf'PTSc: iJcj; 
-p<> h ©:75'[&]»a^M^c •&„ 

[0174] 61 d b V ^^f'^f 5 C 

i K J: o r ^^T-SH^J^Jg;'?*- ^ > h ©r6j# tti^ff 
[0175] m^it. ^(Ds-yiymmtcm^Tfi-^ 

[0176] mMt. mmmm.n^m^-r%fcit<oim 

S^Wdbx. Wd b y«yc©J:^{C^-r'5. 

[0177] Xm^tfi^d b X. YRg^^^Wd b y> Z 
)S^*^0©-^i' h^U^Wd b iTSi. S3»-<i'h;l' 
Wd b iMdmd©|^aK^Cori>.?), ^oT. Mdm 

d^^^ h^L-wd b:^[^^^<h-e-©ii:3£^^6c:9-ft?b. 
'^i' h;i/Wdb:j^iDi;iS:9-/cW^tttiJbr, -^i'hibwd 

dmd d b vC^SiW^So 
[0178] C©ia^©Mdmd d b v^H2 

•To MWiimft^^f'^-rscifciorii^j* 
jK:^7-=e-y > h©Wd b:^tSiRS^3-*$iJf3if -5:7 -f - bv? 

h r i,m±m^t)'^-' ^ > h ©w d b 

&L^cI,^3!p6< C©7 ^ " HON' 4'$(ltI^ttft:;^ft^iS;(c 

[ 0 1 7 9 ] ee-o-c. mMkt^mt^mhvtcm^icit. 

Wd b:er|ni:&-«cd? h;l/V:^FSlK:— ®C$#-2)*\ 

>HVIdmd©Wdb*(^iI^^?:. SS¥ti«ft«cffi6 

Wd b<bV©rt«*sitcfj:.5J:^(cS:5£-rS. 
S¥lf«ft(C|I?,-t±:fct,:>i^c6«. Wdb<i:V©l^a*si 
J; 0 /hS < J; ^ {c^-r-So 
[0180] iC-5r. JE^©«|ig30S$l5l^»^{C}*. S 
S¥fiB«ft ^aif'p-r S C i (c J: b f# SIISS¥ 

^S:^*-^> h©X)jg^W/jN§ < rj:^. ca^m^ic 
». Wd b x^:;^tJ6iC^S-r-5o Wd b:)3(6]i-^i' h 

^i'V:^i6Hj-isc ofe < «3 . wjWM«ft©^a!i*siifla-r 

s*5, ^mmm-r, 

[0181] mmm^nm:mmc-o\,^xmcmm-r^ 



(15) 
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[0 1 8 2] mzA^mmi'xm.mr^^. mmmi^ 

T^JS^^'Cv'SQ 1 (,Ci'^mti>F 1 a c t <!:S#l^2S* 
Mflf2act = PQl*Flact + PQ2*F2act 

CCr\ P Q 1 m^^.-^-^ P , j^-Sj&SQ 1 (D-^ i'l'Jl^ P 
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>K ¥*jg;^^''i:\';^,Q 2 {cf'pffl-r ^ F 2 a c t mm±m 

jK^tf^Cv-^^PtO^fcfJtc^iS-tte-t-y^ l-Mf 1 f 
2 a c t?:. ;^^{Cj;!3^Jsi>5 = 
[0183] 

• • -^12 

^ [0 18 4} Sfc, Si 1 2©f^t>0{c. ^XiC^&Jli^rfe 



Mflf2act = PQl*Flact + PQ2*F2act+ Mlact+ M2act 



1 2 a 



^12a«> Bn±m^:b'P'0'!kii:>K)^i^mt?>m± 

Mflf2actv = Mflf2act • V 
[0186] M f 1 f 2 a c t v*Own-X7 ^ 

^Ui? tea L-rMf lf2actvfilt ?:ffSo 
[0187] ;Ji(C. WjWHi«*-^> hV^(6l)S^Md 

mddb v*1i«ffl7^JU5fCcao> -?-4t,*. M f 1 f 

2 a c t V f i 1 t-f}^^mO. hV57l^I)iS 

^Md i f f v?rff 
[0 1 8 8 ] 1^, li^IflB:;' -Y-'l'^li. Mdmd d b v*^ 

[ 0 1 8 9 ] ;j^(c, JEW<ati«i5:i©^ff^ic 

e ffdbv =-a *Mchiddbv 

[0192] Sf*(c;X^{C j; -J -CWWIift^ e> d b V 
0 dbv = Kdb * Mdiffv+ d ffdbv 

[0193] mnS¥li«^j^^S|5SCOt.^rmHJ-r5 
i , 0 2 5 it^<Dtp<Dm 1 J£¥X««;^?^i^ia5cD?||»5!i 
S^£^-r:/n-?i'ia-c*i3, mjE¥X«««0 lx» 

1 y. IS2S¥XM«fte 2x. ^2S¥Yli{I 
9 2 y lUSocjJci* -5,, c c rti* 1 S^xfift:^ e 

[0 1 94] l^lS¥«J5:':*-^> hXjjK^Ml ac 
t x^n-/N'X7 ^ iVdiicm.l'XM 1 a c t f i 1 t X 
*f#-5>. m 1 > ^ X^^M d m d 1 X ^ 

W9Lm-y ■{ iV^icML. ^ti^. Ml a c t f i 1 t x 

■fy^ib-mc. mm^t-^yy-ud i f f 1 x>?:ffs<. 
mmnw:mtmm, mmmy -< ^i^^it. Mdmdix*^ 

d fflx= - alx*Mctaddbv 

C C T' a 1 x J,WiM(0^mx-$) €. . 

[0198] mmcxAic^-oxmi&w-xmmne i ^ 

dlx = Klx * Mdifflx+ d fflx 



★ [0185] -XiC. M f 1 f 2 a c t ©-^i? h;UV:^|fi] 
10 ^^a-Mf 1 f 2 a c t v^tttti-rSo cnfj. -^i? 

.'L'V{iSJa5©t&fPSiBJ{c*st,>rH 1 5 fCTKLfcv-c* 



• • • sei 3 

[0190] MJWHi«-t-^ > h 

d m d d b V i^Ji^Si ©MiJ&*^-rii«3 >y 5 

^10 f f d b v<fm«^t,»„ 
[0191] M)ffll««ajf5li«ft 0 f f d b v». iSiK 

• • •s;i4 

CCX'KdbitmS>^-{>V$>iO. MM. Ctiit 
iE©ffi(C^S^S. 

• • -^15 

[0195] ^^tc, mmmm.nWi'&tmm. m.mti2m 
mrj: ^<Dm^icj:^m 1 swim^-^ > h x^^^'ncd 
f^*fT^m^fcs{>©iiij£¥x<g5fii^$ii«fte f f 

[0196] *«:e«J{C(*. m 1 H¥lf«-=e-^ > h V* 

I^q^^Mdmd 1 x^gS^ai©M^^^■rtim^>■7• 
40 -en©ffitt*iSKUfc^>©;&miS¥xm«^^ti«^ 

0 f f 1 xi-rtitfm^ 

[ 0 1 9 7 ] ^ 1 s.^xmwmmmmne r r 1 x«. 

• • -Sll 6 

»Jx?:f#So CCt?K 1 x»W®^V>r*«), C 

• • -SI 7 

[0 1 9 9 ] s 1 8(,cm-^rmm^mi,-f?>t. miEm^ 
50 ja^ffig . -^mnmrnt. mmmmfi edhv. mis. 
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^xmmne i x< mi^^Ymm.ne i y. mzs^w- 

[0 2 0 0] mwmms-mmt. mm&^^mKMc 

[0 20 1 ] ^i^ff^ffl^A^J^tiEgiga^ffiH • 

[0 20 2] rn^it. a 2 6 JC^-TJ; ^ ;^c^i«^ff5a555 

g • 02 7 icmm-z'^-ram • ^^tcfgiEsn 

¥fi5S:^^«l^r^ff^L/c<!;^(D{4a • ^^5t»5. H2 6 

5o 20 

[0 20 3] tili'^ffjffiflti, «*a««3 2 
i*3 4©^Jf${cJ:-3r^G-5>^S¥{4g • ^m<D-rti^ 

[0 2 0 4] ±gB*t(riii una 1 o^n- • ^^-i- 

[ 0 2 0 5 ] 112 8 W^©f'P*^^T-t^7';l'-5^> • 7 

p- • ^-i*- hr*s. 30 

[0 20 6] mm^mmbxm.m-n>t. ^-rs 1 0 0 
tcfcCirtufBb/c-^i' h-'uv^^j*. sl02^CJt^■c 
^IBfflSi^^^S 2 0 (c^-r J: 'J {CKS L . iMfiB^M 
fr'(Dcnp.cDffl**j6.s„ iKo^rs 1 0 4icjii?)'. s 
3 fc J: O'SC 4 (c J: o r MM^J^JS:^* - ^ > h M d m d 
> hMdmddbv t^SiW-mm^e- 
y>hMdmdnx (y) (C^iBO> S 1 0 6«:ii^r 

eeatDip < Mmm9.n 0 d b v ^3j<df). s 1 0 s ^CJi^ 

■C#JE¥a«^ e n X ( y ) **j6S, 
[0 2 0 7 ] 1 0 7a- • ^l^- KDS 3 6(C 40 

mo. s 3 8 icm^-c mm^^im • mm>^mmn e d 

bv. 0nx (y) icmCX^iEL. MOCCn^li^^ 
[0 20 8] s 4 0 icm^. ±f*ffig • 

m) *@aib. S4 2^cjl^t?|||l8gis^s*stil$n 
mm^kAtw^L. s 1 4{cM-^r±iB©Mai=&^oig so 
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To 

[0 20 9] c(Dmm<ommi,t±m(oim< m^otco) 

[0210] BP-^, C<D^Jfi©ff$MCC^5^S». 5feCC 

^5-30558 4^^£:m.r:mmLtc&m=l >y^-^r 

m L . ^ti(cS-:3'l>-C StlS^J35J5:^tf 'C^*?:if'WCJS 

[0211] c<Dmm. m±mfxt)tm&s.^mKm^ 

« i ^ i-^^T S C i * < . §a tcf iM-r S C i *5 

[0212] Mic«. utiv hf.mmti>mmt}, j: o 

:R:fl^fl<j{C » S«il^fRS;t>cfi'C\"S (@«ZMP) ^to«5© 
-C#€.o «S«Tn«< 5fefca*U/c[iiW3>y^-YT> 

n,>ffl*>6 -rn/c 0 isii-r e c i i^o 

[0213] SfoT. :/cJie«j^^*a»3^M:'£i^r& 

itffih-^xh. ^©i5»^^>^ o^w■r(cWIiS^^^^u*■ 
-:' h fcf'pfflT s ^®^{c§ija-r s c t T&st? * a o 
[ 0 2 1 4 ] piS^^an^Ky v(Dmm^'&imm 

^iift^^&fijis-rscijj^r*^ m^mnnt<-y h©® 
fti^^fg?^-r c i *s-c * ^ o 

[0215] t.fc. - 3 0 5 5 8 6 -^^il^fR-Cjl 

^^js:;'^©^:^ ) © mm:±im.ti^'t^^. o« z m p ) 

*S;fj©rt©-t"-^ > h5X^>*l^i^;^cMji;^j?S^3-©^;S 



(17) 
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32 



[0216] m29UC<0^MiC%%m^^Wl^tiy h 

[0217] mz(Dmm<Dmmiic^^mmummW}i'^=s: 

Zl = ©S3 *0 dbv 

Z2 = m^PQl *0dbv 

fiL-. CC-C. e d b vKtJSil 5r*j&6n*fii^f^ 

AT-S, 10 

[ 0 2 1 8 ] i^a. ^<Dfife©«^B, m 1 <Dmm<Dmmt 

mts:htj:(,^, IS2©**6<DJI5^{c4jt,»r». ±52<D*a< 

[0219] m3oi,tc<om^K.%i>m-^^W!^mv V 

[0220] l|3(DHSfi(D?]5!liKi$t,jrtt. M-^m^t) 

[0 22 1] l^3©jlitcDffJ,^,{c$,-o-r«. ^(Dfasb 
[0 22 2 ] S3 o^#ML'-ciSBg-r-s<i:, ms<Dmm 

4<DjaS[{4aOC3-U-H2>-9-l 0 0*SWS<i:^t 30 

mtfyjf^^mm-ri, g dfag • mm ■ lyf^m^m i o 2 

*«^^J;^{cL'/i:, a-u- H2>-y-l 0 0«, n-j^' 



016 (c^ Vfc^mcR^ > 0 2 9 (c^-r J: ^ , 
S¥i8it:^|ni^«iMZ 1 <tH2S^Sit:;^t6]^«6az 2 



• • • S;i 8 

[0 22 3] aa{4g • • ismmms 1 0 2 a 

0c>[*-r5^lHl©«ttt{4g©ffi*f<ii:MfeJ;O'^lnl***S 
i±fc{c, 3"U" h-fe>i^- 1 0 0©^#m{ii^«:»>-rsc: 

[0 224] Cti60W««:a-5it. f'-^FU 

mmmJ: 0 'Mj: C i ife ©-e , <ti^4-b > i^- 6 0 ©m:'j 

[0 225] H3©||Ji©ffJ^tc^^a^g;&03 1 □ 
- ■ 5^ + - h<&#MLmBJ^Si. S103&>6S3 0 
*■cJi^?c^^, S3 0 a(Ctii,:.r> JS^Sti/carK^ h 
l©fifg*jJ:0*/*fc»:)?iai©-rti«:»-:J*, -g-o-Tti 
/&«^^-r S i -5 (c, ««:^J5RS;t»*-^ > h ©ZfiS^M 
d m d z ^i^isbit^ 

[0 226] jyr, H 3 2 ic^-rm^ic^-oxmrt^ 

> h © ZJzS^M d m d z ^i^^^MWm t hX'^X^ 



Mchdz =-Kthzeerrz- Kwz (deerrz / dt)- Khzh 



C Ct?. 0 e r r z »:^©-m> d9errz/dt 
«^©H^PHm^ffi, h»ig^*^e.©STtir-&'S. |q|0 
(C^errz, h^^To C©0©R«J-Ctt, 9errz, 
h{*iEr*S„ Kthz, KwzfcJ;OKhztt 40 

[0 22 7] HJiBb/c5ll< , \ ifim7l^X\,>:h 

t # . ^^(DUtmm 3 2 •?'£jS5ittf* 3 4 ©ta D nsi 
^tnif-v n©isa:«f$t>'3©'istt:^i*-^>hKj; 
oT, ±{*2 4;5SiSii:ii6*fc9tciiif5jiKi-rs, cn^ 

[0 2 2 8] ±iaigiii©Jiifa*s3aAJcAd:^ i , so 



f). Z||iiS*Df3HWlHl?eg«l^WM-r^/'ct^-C€>. 
[ 0 2 2 9 ] i^a. *{CZ«t$*D0HWI3K«Wl^PflJ-r 

^/dw^c6tfv 3-u-h©-rn (:)^rfii-rn©B$ra?»^ 

fil) ?dl:fd>6««^)SjS:^;-=e-^>h©ZfiR^Mdmd 
z?r-^-rn«ai>. I|J%. 1 9{C*it,>T. KwzJJi 

?f©g8Sii«M«iiy -f >^ 0 KR^-rn«^t<^„ 
[0 23 0] i/t. ||3©J|]5i©?^^ic4iiit:tt> a-^ 

^-^> bRS»=&»f'p-r.S/cto. S¥2 2R (L) ©{4 



(18) 

33 

[0 23 1 ] ^(D^^:fjm^m^^mi<c^ iijn3ns«& 

[0 2 3 2] ±mixtlt^S.W-mm.t)<DZmtt)K)'f:~- 

J:o-Cf#6nfc> <»iEe«#S^iaB^ (01 6 CD* 

i<»iEgfISS¥J*J5:^tt3'CN* (01 6©Q 10 
r , Q2' ) {c>!?tL.r^>c©J;^Ad:<ftiE<£m-S>Ct{c 

[0 23 3] 1) miEmMm i s¥i«is:^4i^c\-i^- m i 
6©Qi' ) ©Mi^. mm±m^t)im}^. (smzM 

P) ^tIeHe^J'WC^ ZWa^DOfC. ^.-SlHlltefte db z 
tc»mt&^m (rotete) -T*. i^l6L.fcf*©<=^.*Q 1 " 

if -So 

[0 234] |5I«(C. as® 2 S^J*JS;^34''Cs'^- (H 1 
6©Q2' ) ©]ffi«>&. SS^JSRS^fm-^?, (S«ZM 
P) ^mis^'C^fC, Zfi(iSfc«3te:, d b z 20 

/clflHlfiSSJj (rotete) ti. #K)l^/cf*<D,"^*Q 2 " 

i-r^o ccDisifE^e db z4. z$ii^t><ommmm.n 

[0 23 5] *^,>;&*SQ 1 ' *?.£*5Q 1 " ©/s; ^ 
i'hJl'Ql' Ql" i-rS. la)«JC. ?&,.^.:^SQ2' l^^S 
*JQ2" O-^ii' hJl-^'-^id/ h;UQ2' Q2" iT-S., H 

3 3 (c±:^*iP,mfcQ I" iQ 2 *' 

[0 2 3 6] 3 ) miEm^m i «^»^;?.-r 

2' Q2" /atwi^tts-a-s. mw)m.(omjEmm&s. 

[0 2 3 7 ] 4 ) ;XiC> 3 ) -C^^htifcmiEmW^m 1 J5E 

^*Qi" 4ttl/C^^c. iSii::^isiw (zw) s^^occnite 

ft 9 1 ztci-fmK^-i±?>. |gI«{C, 3) r'f#e.n/c1iSIE 
a«ll2J5E¥^Q2" igiKl^I^W (Z#) * 

[0 23 8 ] «±©ti««jf^**5®Ar'^ci^ntf. 40 
[0 2 3 9] iRftti) z^tioK) mmmmn e dhz fc 

[0 24 0] #tt2) mnS-^zmmntci-f^^mi^v-c 
'ii\^.(c{^ffl-r s mm n s^j^^s:^©-* - y > h © z wiis so 
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[0 24 1 ] mm ) mmmmned b z . ^js^xa 
mM. ^&w-Ymmn. z#*toowwii«ii0dbz 

4Bj;OfSJS¥Z?i«ft^rl^lfi5FK:aif^f 

S;^©^^tM«. ^n^n?rmafcMf'fo/c<t€t©^{b 

*©fil(cfj:* (^«-rn«. i^Jf$M^5&Sajgg{c^cS) „ 
[ 0 2 4 2 ] #tt 1 fe J:D'#I42 c:ti6©Simc3S 
S C i L . #tt 3 tt^TCHIfPiC^JI^tt^s 

[0 243] «±©«imcteWS Zflll* 0 WWIiMft 
e d b z teJ;Df§S^Z««ft*. ^^'^ -rr > 
xKiim^gRtcjBi^rOT©-*: ^ 

[ 0 2 4 4 ] 0 3 5 KII3 ©ll]!fS©?f$m©«-^3 >7*-7 
-l'T>;^§15©i!lS7P-;;i7|a^^f, H:^©in<. ^r- 

^>hz^^flOft{'^^§pi 0 4^iii)nofc, 03 8 

ic-e©*-^> h z)?!4^jii««{i{'pi^t«gi5 1 0 Acomm^ 

[0 24 5 ] H3 6(C^-riP< > C©Z^^1i«^r-y 

0 4(c*5i,i-r», mm±m&^'e~jt>i- 

^^momjjt^^. im?fi«*-^> MWdmd d b© 
Z^S;:$5-Mdmd b z iSS^fX^-y > hMd md 1 

z, Mdmd2z^mtr^t^ic. m&s.w-ms:t}t 

^BB3nfcli«*"^>hZ^^ (Mdmddbz, M 
dmdn z ) ^c£-*:>6. Z#*t)DWIi|Iffi«ft 6 d b 
z. ms^ZM^fte 1 z*3j:C>B2S¥Zli{8ft9 
2z?:^S-rS. (cnWHS 8 • ^f- hrs 
3 4 a©^?ia{Ct@S-r5) o 

[0246] fliiEHSJS^fiLg^^aigp-ett. Zlllli 
*>DMIW1ffi«ft*JJ:o*§S¥Z*i«ftfe$«?)r. mi£M 

[0 24 7 ] «TfCiI»[]Mil©!¥a?:liiB^-r So 

[0 24 8] m3 7^m^b-cmm±m^t)^-'^yh 

ie^-CK> If «^«JS:^-t-^ >hMdmd©Z SS^M 
dmdz^. WWIi«^"^> FMdmd d b©ZfiX:0- 
Mdmddbz, » 1 JS^ISM^-y > MVldmd 1 © 
Z^^Mdmdlz. 02 S¥l«lt*-^ > f-Mdm d 
2©Zfi£:»Mdnid 2 z> OC^^iBTSMad^iiJnSn 

[0 24 9 ] i^. M»P*i«*-y> F-©ZfiS53-Mdmd 

dbzK, MW^imfte d b z ^fuf'p-r^.cicc.t-p-r 
@«^J5RJ5;^j*^i:^'^, ( @S z M P ) S t> 0 {c#S¥«S 
:^J©:t)J?S:9-Fnac t ^sf'pe*-^^ h©ZfiS^©@« 

[0 2 50] l^lS¥««*--^> h©ZJ?S^?-M 

dmdlzW. mS^S^fte 1 z^Slf'p-rSCiiC 
J: r 1 JS^j5R]^Ef 'Cv-^^i; t> 9 tc^iS -e-fcti 
*-pf > h ZliK^}' (1113 4KM 1 -C^T) -C&S. I^^HI 
fC. 02£^«*-^> h©Zfifc3-Mdmd2tt. Ig 
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Mchiddbz =WdbzX Mdmdz 
Mctndlz =W12 X Mchidz 
Mchid2z ^MEz X Mdmdz 
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[025 1 ] ^S». m«« ^^S^fflt^TtT^. 



CCt?. Wdbz, Wlz, W2 ztt^ffB^Ci^BfifflS 

^©^^-iSfflS^^^Wd b z . Wlz. 
W 2 Z (OWL^&l^. H 3 8 tC^-r. I^H©g:S>'^• - > 

tyT©a^v-^,^#«,o-r-^^$tx-s„ 10 

[0 25 3] ■ilM!^.2 ) ZI4S*5f3 jiSBPli««*3j:0'# 
Wdbz+ Wlz+ W2z= 1 

[025 6] itMs^3 ) )S)WS¥*S«iaT€.B$j^-CZ|* 

d b z!5^0-C^rl^i. 

t> n w«iM«ftffl©^i5ffls^^^wb z * 0 tc-rs© 
[0 25 7 ] ffiis,^,4 ) mM^mmmri>n^.'x:^(D 

^^OZWSmi}i0^tj:\,^t. J5E^«B&[pJ#*s@Sl$I# 30 

m.nm<D^mmm^mmf i z * o jc u> mz s^w-tm 

[0 25 8] Sfc, ZWSto»5 jSSWSMft 61 d b z ©j?t 

^s^siiJnsnSo zfA^*>83M)itpii«ft0dbz 

mmm^ned h vii^«©rji'=f';xAicj;-:,r 

*^6Z:)3i^iiicato-o/ci'ifi:J-r'*-5>„ tS-^r, zfitSt^D 4o 

9 d b z *^-r-SA!iS©-:/D -^^ 0 
2 4 ©V?: Z {Cg*|fe;^5 C i {C cfc -orffS C i 

So 

[0 2 5 9] 36{C, miS^IS«ft0 1 z. ^2S¥ 
miS.ne 2 z©|?i^iaii;&SitJi]§nS„ UnS^Zliil 
^e>nzW. »lS¥X««ft0 1 x^3}<s6-5T;b=f'; 
XAilBlitt©T;Uri~'JX/.iCj;-,r5Rfe-i.?)n-S„ 

^nS¥Zti«ft0 n z *-9i^-r-g.MS©:/P -j 

025©X*Z(C, 1 ^rnCCglf^^SCifCJ:-, 50 



• • -^2 0 

^mmwd b z , Wlz, W2 z ^^s-r-s„ 

[0 25 4] ii:SlH#;^j: i© j; ^ (c. ^ > h 

©ZJiSE^Mdmddbz. SS^fflm*"^ > h ZfiS;^^ 
Mdmdlz, Mdmd2z i:tmcm&&W-m&tll<C 

BP-fe. Bm^&:fO'P'tM^, (S«ZMP) S^DfJ© 

>MVIact©Z Rg^^r. fflH^J^JS:*: 
*-^> hMdmd©Z)®^(C-15:§-t±-5 (J^-g-Ttl 
0 1 ©^©ffJ,^-cai-<fca^3 >7'7-i'T>XS!j 

[0 25 5] 

• • • S2 1 

[0 26 0] ±IEO/c> a 3 l©S3 4a-Ctf<^n-S>M 
S©1f::^;U-g^>^, 03 9©S 2 0 O^cl^bS 2 0 6 

[0 2 6 1 ] ±iatc«-:3l,^-c. f«iES«H¥feS«»» 
tH (03 1 -7 0- • g^-f- i-©S3 8JctB^) (c*si> 

-c. mmmmn e d b v. zittsfoo Miwii«ft 0 d b 

z. mi&^xmmne 1 x. ^is¥Y««^^e 1 
y. mi^LW-zmmne I z. m2^^xm»n6 2 

X. »2a^YM«ft0 2y. »2J£TZffl«ft9 2z 

(ca-^-^, B«j^©z«iSfcf3Mfi«if'p^iiJnu/c«^3 

[0 2 6 2] m3<Dm^cDmmi,t±m<Di.a< . m±mK 
^-cai-</cfifffl. ^m^jp^r. zfiiiStof)ii*ioiKfji 

[0 26 3] § ?>(c{*, s 3 2 ^c^^Lfm^wmmtii 

[ 0 2 6 4 ] 1^, US ©HSt©ff$«i(C*Jt.^T. 

h-fe>-ii- 1 0 0 > SBfig • mm ■ :^rsj«is^ 1 0 2 

Jg^*" ^ > l> © Z Rg^M d m d z *3!f $ yi:»^©ifi^ 



(20) 
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c 0 2 6 5 ] n bm3o:>mm(Dmmx'U±ni<Disi 

< . ii'Vj: < t hm» (±f*2 4 ) i, OTiaSf*«cm 1 © 

mm (10. 12. 1 4R (L) ) ^/M^ri^^na 

i^fcJC. ^©^fcSSJcmaoMtiS ( 1 8. 2 0R (L) ) 

>^:ffbr^m$nSS:m (S¥2 2R (D ) 

Wm.:^ ( 2 ©JWgp (ipgR > 2 ) SP^^ 

Oe±f*{4g • @«S¥f4g • mfSa 10 

ms. ^u^mJi^'L^^. (=a«zMP) ) ^'pt£< 

t'l^-^timmn^v h©0§>&^fig-r-s^s^^i5 

s 1 0 s 2 2 ) . Buia^fSsn/c^ 
§©:^]SJS;f3^t!riaM.§B©-en^ncc^}-ia L/ ft: i & ©Bu 

'^^Wl ( aaj*S;^J^S5S. S 2 4 . S 2 6 ) . WiE 

( 6 -b > 4 4 . ||§S^J5RJg;f3 20 

S3 2), iMia*im3n/c3i^s:^j*^H>riB#ffi 

h (^nS¥*M:':^"j<> MVIa c t X. y. z) 

^ir^tau. i}>^c< i€>Bfria»m§n/-c^"^>htca-:j 

V. z. ^nS^m^enx. y. z) ^^t^-TSS 

S32*^6S34, S34a> M»|f«^??iSa3. 
S¥ti«ft^gR. S 1 0 0*>6S 1 0 8*ij:D^S2 0 
0 *i6 S 2 0 6 ) . BaiB^:£$nfcJEg|J|Ell£S«ca-5t,:. 30 
r Buies§|5©f4g*j J; t>V * «^^*5|s|gf J; ^ 

^fgiE*® («^3>7'9-/T>XBtffmSgp. S3 
8 , S 4 0 . f«iEatlJSTftg • «^SLtHg|J) . fej; 

e>\ mrfs<iSiE$tifcssi5©{4g • ^^fcs-^iirmrtaD 

h©»lfcJ;£KSl2©BggB ( 1 0. 12, 14. I 

8. 2 0R (L) ) ^mL^^^mmmL^m {n^r^v 

n--?. S40. S4 2) 4«^aj:0tc^fStfc„ 
[0 26 6] ii>^c< <!:^>a<* (Ji^$2 4) B!) 40 

iBS«:K:m 1 ©BB® ( 1 0 . 12. 1 4R (L) ) 

l/TaM3n^iJfc{C. ^©5fe^tC||2©Mfii5 (18. 

2 OR (L) ) ^/^L.-ca^3nSSg|5 (JE^2 2R 
(L) ) (2*) ©WSP (Wg|Jy>i? 

2) *^6)^cSW^#Krn;J<"-:- h 1 ©$IJ1S|)^M(Ctet,>-C. 

BMf a P f h ©^i>^c < i |> ffiiiasgB© i: C)^^ 

^ta-«^) i> HusaciTff-:. N(cf^ffl-r.5^0Bg:^7©a 

«ZMP) ) ^'j>t£<. t^-^tsmmu^v h©^#€:^ 50 
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iS-r^^^ifiX^® sio*^6S2 
2) . Ho^^§nfc*s©^j5KjS:^*iris£Si5©^n 
^tx K^jie 0 i ^ ©irf assp±©{'Pffl f'C^.i^.fc -s @^ 

s 2 4 ) , MfBsspiicf'Pffl-r^^ajg:^ m^^w-mm. 
ti) *t^fcB-rs^^s**^m^is (6W:^-fe>-tf-4 4. 
^£¥)*js;^^t±j^. s 3 2 ) . {}>ti<t i>mtmm 

y. z) ^-{JiS-r^JEgBlBllsSyi^^M («^=J>7-^ 
-rr >XSbfP9iSg|S. S32. 834, S34a>WI«I 

mmnm^m^. mns.w-mm.n<km^. s i oo:*>?>s 
1 0 stecfco's 2 0 0 s 2 0 6 ) , ffria-^^n/c 

>:?"5'-^T>xKif'f««tSa5. S 3 8. S 4 0 . «iEg« 

S¥feg • «i^»agi5) . teJ:t>'Mia<iiE^nfcsgiJ© 

BflgBdO. 12. 14. 18. 20R(L)) 
^^X«ffg|5) , ^fi[3>Fv3-^. S4 2) 

[ 0 2 6 7 ] mm&mm • ^^«iE^s»> Btr 

iB^^3tifcSS|5|5IlteSfc»-^-t,^t:wriBJSg|J©fjig*jJ; 

.s&*^i<='tt^©ffli§*toi3 (ci5ite-r-s<fc^(c. mmmm 

[0 26 8 ] 5 6ic, IfrianJi^"-:' hicHl^fcf'pffl-rs^ 
(J:«3iEfticl3:^-y> KS^PQL >K 
Flact +PQ2 >KF2act +Mlact +M2act), S/ctttfiiBP 
K(C||^{Cffffl-5-S:^J5RS;^;©*"^> h (PQL * 
Flact +PQ2 >KF2act +Mlact +M2act ) *^6m)iBJS.fP 
iCi'iFm-r^mKt)^-^>h (Mlact +M2act)^ili#L' 
T»fc*-y > h(Mflf2act=PQl >KFlact + 
PQ2 >KF2act ) (Dl^^-fm^^WBil'. 'pt£< t^mMn 

ffl^nfc*-^ > h fciJ:;Dr|friasg|5*#W§-t±-5.#Ki 
a ( 0 d b V, z ) ^-^i^-r^sgp^Kia^s^ig m 

-^3>7*5-fT>;^«)f'^^SI5. 8 3 4. S34a> M 

WliMft^^gP, S 1 0 0*^e. S 1 0 8 . 8 2 0 0^^?. 

8 2 0 6) ^mx. HuiBssp^g • mm^iE^m^. m 

So'or ffriaag|5©f4g*J J: 2>V^ fcW^^^^SiE-r 5 

[0 26 9] ^ fc, B«IB^J*JS;^©a«/-?^?->f<:#*p 

■r s «!&^ffiftfii«^)^s:tt* - y > f- {m^±ms.ts 

Mdmd) ^3Rjs?), HulBS.g|5lillEa^^^g:te=fc£>VS 
/c«BUfBS§|E^«lJI^«^^«. ii>^c< ifeWiB^imS 
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*s i U^y^fclii^mm^-^M-t 5(S34, S34a. 
S 1 0 035>6S 1 0 8, S 2 0 03t)>6S2 0 6) Sp<^ 

[0 27 0] MfB«^SS{l:M«^^RS;'3^-y 
> h€r. :i>^c< 6^taiflnjK-7 KDM#<gM (0 e r r 
X. y) (C»-3lir*J*^ (S 2 8, S3 0a)fiP<1i 

[ 0 2 7 1 ] ^/c. HufB«^S^{b«m^*S:^^-^ 
ii>JS< it>BUian;J^~ir h(D3-U- h (0er 
rz. d 0 e r r z/d t ) fca-:5l,:>r*265 (S2 
8, S3 0 a) J:5i;c«)SUfc. 
[0 27 2] mfS2«^S«{bffl«^5KS;^;*-^ 

a-:)-t,:>r^J*a (S 2 8, S3 0 a) ^n<«i?SUfc, 
[ 0 2 7 3 ] BfilB^^^fbWM^flSJR;^*-^ 
>h (li«^J^S;^Mdmd) OifKD^fS©^^ (Md 
m d z ) fcK-ecDi£^^ici5:^-r -S J: -5 (clfaL- 

[0 27 4] S/c. HuiaSgP^ug • «^«iE^KK. HIT 

IBPsi*-^ h<D«^MK:»-5tit:fiifBSMtig*5j:y:/ 
[0 27 5] * fc. WiBJ£g|5liiK«^^^mfcJ;CK/S 

s ti -s j; ^ ic. Mi BjEasoHisfifccfc s fcitmmm 

€^ST€>{S3 4. S34a, 8100*^6 310 
8. 3 2 0 0*>6S 2 0 6) $P<fl|^U?t, 

[0 27 6] ^)fe< (±{*2 4) m 

^mcm 1 (Dmm do, 12, i4R(L))4/r 

tra»SSnSift«c. ^©$feSic||2©KgB (1 8, 
2 0R (L) ) */M/riSilS2nSSSB (J£¥2 2R 
(L) ) (2:$:) ©WSP («lg|3y>i' 

2) *^6^cSWS;^ttci!j< «:; 1 CDilJfflJ«giC*5t,=>-C> 

mrlaos^'■i' ^©^^c< <b^>mrtBsap©a«{4g*5j;Df^ 

( = a«ZMP) ) *>f>&SH!riBt3*f5; hO^S^^fS 

■rS^S^^ig^S S10>&^?.S22, s 

2 4) , BtriBnTH-:' i-(Dmm^mit<Dfcii><Dmm±mK 

±i^m.ti%\ii^&. {'mm^mwYmmnm. sao. s 

3 0a), mm^Uic^mt ^■m^ti (n^js^jsig 

4. m^&w-mm.timmm. 332) . miaa^^^® 

imW^Kti^Wi^. 3 3 4, 334 a, 3 10 0*^6 
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3 1 04, 32 0 0*^63 20 2) . BBlB^SBSnftiS 

tJiSSP. 3 3 6 35^6 S 3 8 . fiB««9i«g|5. Wm^^M 

AOftiEgSS^egSl^^ffigP) . teJcD'BtriB^iES 
n/c S«a§i5{4g*i J: O'^^fcS-oX^ -rifriE P =i<' y h CD 
l|l*ij:iy:|S2©M«5 ( 1 0. 12. 14. 18, 20 

10 R (L) ) ^mimm-r ?>mm^imm^m. ( n h 

mM^^f^JU (^^^^VT^^ i'xamSB) . a{43>ha 
—7, 340. 34 2) *m-S*P<«)jS;L.fc. 

[0 27 7 ] sfc, mnmiE^mit, mn&u^^y h©^ 
[0 2 7 8 ] i^a. ±^iytcmifj:(i>vm3<Dmm<Dwm 

017ic^titJ:^^j: S«^H¥^;^cti'i:v'5g©ftfo O 
20 ic, ^©i^rBl(;c®,SuruSJSJg«fl6Ml^©4i©SiJ©* 

[0 27 9] ^©KS^-ffifiJ^ii^Tic^W-r-S. 

a»lSil«{cii€.j(i3, ti^(cj:-:,r». s^^rSfKS-a-r 

S;'3©^3^^(c^?fL-rK, <fc^^T^L/^ct-^cfc^(^;•r?.c 
<fc3Cis-c^S. ffll/, (,^-rn©^sS;-c*-5T^>, JSTHIIk 
tti'Cv'^.©^«lflSi:*s;i^aigl(C)5: J: 5 (CffiS^So 

30 [0 28 0] ^ai) ^fl|*"^>h<i:#Sqi@m 
JE¥*S**'i:v^,W. ^©ISP^JcJg^O-CUSJSiSffiJIfc 

;^tfi.i:^,c&s/cw^©=&©jfi^^iiifetti,i:v£{c-rs, 

[0 28 1 ] *ffi2 ) SD£L.-Cl,^Sjaj^ililMJ^©ffia 

40 [ 0 2 8 2 ] 3 ) m^^w-m.m}ii^hm.^^^m^ 

[ 0 2 8 3 ] ^i44 ) 1 6 3 CC^tf fcSSSfetti 
'C^^5il?i-9>S«SSJS^)^S;^JtP'Cv'#/j:t'©rt*^5^© 

[ 0 2 8 4 ] i^a, iiafctet^r . ^wm.mm<n>w.iri^ 

^&©-g|5(c:a©EE;^»*i|§SfeU^ct.iKS«3. -tUfy^^m^ 
50 [ 0 2 8 5 ] S fc. ilBLitll 1 JSl^ L-m 3 ©j|l!i©?^ 
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2 1 4 2 6 0#-Cfi*LfcJi<**33iS^ffi*ffll»r» 

[0 28 6] • mmmM^MsimjE-ri> 

^c< ^c-5)fc^n*5^-5„ C®J;'5^i::^-^Klt, ±iaSlt lo 
[0 28 7] ±i5U/c» 1 i^cCl* (DJIIfeOOfJ 

mmmm.n e d b v*j e n x. e 

n y €:«iE-r.5 C i tc J: o TfT^mi* «ftl>„ 
[0 28 8] mmn^^t. ^X©J: -^ic, ±|*®ffiMm 20 
e r r X. Y^j^^d err yiauia'^i' hJl- 

'cnhtifcnmm9.n e a b v ;^s;©a e> d b v 

Ad dbv = -(.9 errx * Vx + 0 erry * Vy ) 
[0 289] WilSO#H^fit^tJi^^-Ct#6nfc^ 
lS¥Xl!i«fteix. »2JS^XM«ft6» 2x*>i5.■?• 
n^•t^0 e r r x^r^K^fc^sO^^Jces&TH 1 STXiift 
ftei 1 x. ll2JE^Xffl«ft6i 2 xi-r-s. 

[0 29 0] mmic&s.:¥mmnw^:m-cnhntcm so 
neiy. m2S:^Ym9.ne zyt-r^, mmm 

[ 0 2 9 1 ] Sfc, ilBLfc^ 1 ifel^ Lm3(Dmm(DB 
MJWt8l«^}^«ft 0 f f d b v»«-c4>Mi,^o Sn^. 

[0 29 2 ] s fc> iieu/cn 1 i^cii oil 3 (ommmi 
»ija¥xis«^fi««9 f f 1 yc\tm-c^^\.\ hp 
[0 29 3] ii^c. ±iaufc0 1 ti\,^ um3<Dmm(DB 

©tt*fi*iMd m d tcg^r A* < ■rti?>m^t^^?>o 

[0 294] f'Mutjii.^mmii^ucomticMr^u^^y^ 
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[0 29 5] JI§S¥«JS^*^^S¥©»*tt«g 

[0296] ±^Lfcm 1 ifet^ OUSiCJfJ 

e§{c tec ^ T * V f ^ X ©<5?©S;& ji:®W(C5f?i56 

[0 29 7] '^©i ±tt{ig • mmicM-r^^^ 

•^hVv i'X©JfJ-cSiI-r-S)l!i'3 t:T>$fc«®m3M 

-5.. tfiia©^;s^ffi^&i»j©^t?^>, c©^iSi^c6a. 

[0 29 8] * ±ieLfc0 1 ^CC^ L/l^ 3 ©||]te©ff5 
mfcl^-C. «fcti«3 2 (*5j:0'S)^ttf*3 4> g 

»« c (Dmn<D^mm-v «i^ci ^ » c ©isbj ®3|:«« 

[0 29 9] ttc. ilBL/ftimi fel^L-HaoSllSi©?^ 
[0 30 0] itab/tm 1 iSli 1-113 ©HJfe©?15 

^■r S1S14:t»i«:t><«: a««ftie5jS:'3©^;^3*«i;^^W 

{C5i<fc> ^ti35^*M±©*-5.,'=^JC{'Fffi-r-2>*-^> h 
i)K iSit#S*5'3©)ig:^*l»Cir^r*^^c6«> -€■© 
.■jS^r^Jcfcr z M p i 0 r *>mi^. 

[0 3 0 1 ] */c. *tHHA»> #^¥5 - 3 3 7 8 4 
9 -^^fg (C te 1 ^ r , g tS^j^JS^ cla'C^.'^.^ ^ © S ^ (C , 

sc:<i:(cj;or, «^©ffi#^^I7^^■^^s^■ffi^^l«L 

>C-^g»> S^ZMPK-^L-ifel^. 
[0302] C(Dmn^2^m'x^^^yYKmh 

[0 30 3] 

[%BJ©^^] ffj}c:BlII(C&-5r». WsC^tftnzf^--:; 
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> X iij^(7?#ffl {cat, i fijti^ff -o r . mm<D=fm^ tj: 

[0 304] 117-^. :kmmr£'>i2'o^mmfci-fTrj:< . 
* r ^> . 1 13 -roc wje^aiiu ^j^- h 

[0 30 5 ] $/c, BPse^ttn;}^ -:; KD«^SS{t*IJiai 10 

titt^ift* < mfm<D X 5. :7'-^ ;^ f > ?r |t)5±-r -S C i 

[0 30 6] it*^2]®jc*-^r«. it*:Si:Si|5^il 
[0 3 0 7 ] i«^3Jl{c*ortt> iS*iiiiii|5i« 

[0 3 0 8 ] lt*lI4Ii(C*-^-r«. tt*lIlJHipj« 

[0 3 0 9 ] if*ii5iitc$)-^r«, m^mimtmm 
[0310] Wimemnc^-^-at. m§iv?t^mm<D 

[0311] ff^TWC^-^rW. tmS.L?ttWim<D 30 
[0 3 12] H*:^8m*or{*. BUSBLfcil^Wi© 

{'^ffi^aj^^ff^c t^srtsiittc. @ffiss§{c?s-3T 

[0313] if*:a9IM(cS.o-C»> Bf)iBO/cii|aJ«<D 40 

tg;^r *-B|fiI± S S C <!: * 
[0 3 14] f»*^l 0Ii(C*-oT». BfflSL.fciR« 

[0 3 15] »^i i^{c*-,r», fsrtabfcii^^ 
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[0316] 1 23SCc4>-:>r(i, i 

[0 3 17] li*:Sl 3fflKibr>r». a*JIl 2:Si 

P^cDf'pm^m^tf a c i *3-e ^ i ftic . n h 

[0M(DlB#^d:8JiHj] 

[HI] ccmmcm?>m^mtit^y b(ommmm^ 

[H 2 ] ^ 1 {c^-r 2 JS^trn i- h ®J£g|5(D;m3t€:^ 
[US] SI (C^j^^ 2 S0tf a !i< h h © 

[ 4 ] C ©^^^{c^&JWiei^Sti n *f h ©SiWSIH® 
[H 5 ] S 1 (c^TWjSi^SlP h A^W^r^tf-r ■& 

[06] mzcDmwj^-^ii-iyicMm-r^sm^mRt)^ 
'Cv* (a^zMP) m^©j^n±m®ji*7K-riJiBja-c* 

[07] ia5©jI«i^<^k->(c*f{&-r-5S«^fRS;t»4' 

[08] 05 ©aab^s - > {cMtE-r -sbit^©*#^-si 

[09] 0 5©jlS()/-C3?->fC>iPtJS-r.SHlfffi©^ft^^Vffi 
tct J: ^ (CK^ U @ 2 *'CiN.'#.«iS*© 

[0 1 0 ] 04 il«l«{c, c:©^Hj{c^SW^t{in# 

[01 1 ] 01 07a-- g^-i'-h©F«?©wi»ffl«ftft: 

«iff^^gp©siif'P^mB^-r^fcs!)©, it5W3:JtW{c» 1 

[0 1 2 ] 0 1 1 i,c9jk-rmiix.i6»?,mm±m^ij<DWi 
[0 1 3 ] 0 1 1 icm-rviUicm-f^mm^&vm^ti 
[0 1 4 ] 0 1 1 ^^^-rmui^is»?>im.^mKt}^- 
[0 1 5 ] 0 1 1 iC7jk-rmuici6»i. ^S:W-mm}'p 
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1 6 ] s 1 1 (C/T^-rt^ijijcfcw^.. 

1 7 ] 0 1 1 {c^mwcteif^« §s¥*B^r^a57 

|fi]flllfcJ;t>'^77|6l«lStof)fi:HFf^||Sei n X. 0ny 
[018] ^4(D«^3>:7"^ T>Xltif'p2?i^gP©?ll 

[ia 1 9 ] 0 1 8 icfn-rmm.^mK^'f:--^ > h^^e^ lo 

[H 2 0 ] a 1 8 {C^-rffi«:^J^S*-=e-y > h^iBS 

^n-ri>^B^0t:*€>„ 

[02 2] 02 lii^fiitc, mm.^^^-^yy-^ 

<Dmf&^^tm'mm-c»>?>o 20 
[02 3] ^mmmn^im-r^fciixD^mm^^wfm. 

Mdmd d b v*^-rgi?g0-Cfe-So 

[0 2 4 ] 0 1 8 ic9jk-rnmmmn^^^<Dmm$m^ 
[02 5 ] 0 1 8ic^-rss¥©»«^9i^gp®fa»j!i 

[0 2 6 ] 0 1 8 tc^K-r««^ff$li«AO fgIES«£¥ 

30 

[02 7 ] 02 6 iBiftfc. 0 1 8 icmrmmmmm. 

[02 8 ] 01 OVU" • 5=-i'" h©|*l©|fJBl*i«ft«i: 
[02 9] C©^?g©»2©|ISS©JI5^4^-r0 1 6 i. 

mmommm-c. s¥teB©<^iE«if'p®sij©0ij*7n-riji 

HJ0-C*€.„ 

[0 3 0 ] us <Dmm<DBmic^i>ms^^t. 014 40 
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